and electric dipole moments (EDMs) of lepton. Therefore, we study the one-loop corrections to muon MDM and lepton EDMs in the EBLMSSM. Considering the constraints from the lightest CP-even Higgs mass and decays, we calculate the corresponding numerical results. In our used parameter space, the new physics contribution to muon MDM is large, which can remedy the deviation between the SM prediction and experimental result well. New introduced CP-violating phases also affect the lepton EDMs in a certain degree.
I. INTRODUCTION
The Higgs boson has been detected on the Large Hadron Collider (LHC). Combining the experimental data of the ATLAS [1] and CMS [2] Collaborations, the mass of Higgs particle is m h 0 = 125.09 ± 0.24GeV [3] . As a basic particle predicted by the standard model (SM), the discovery of Higgs particle has made the SM a great success. In the development of quantum field theory, the anomalous MDMs of lepton play very important roles. Physicists can test the SM strongly through the lepton MDMs. Especially, the muon MDM is more sensitive to higher scales than the electron MDM due to the large mass of muon than that of electron [4] .
The present experimental value of muon MDM dominated by the BNL measurements is [4, 5] 
However, the SM prediction for the muon MDM exist a significant discrepancy with that experimental result.
In SM, there are different contributions to the muon MDM [4, 6] 
where a QED µ is the QED contribution, whose uncertainties originate from lepton masses. , which can be divided into hadronic vacuum polarization (VP) and hadronic light-by-light (HLbL) scattering contributions.
We choose the deviation between the experimental result and SM prediction as [5, [7] [8] [9] ∆a µ = a exp µ − a SM µ = (24.8 ± 7.9) × 10 −10 .
This deviation can be compensated by the new physics contributions beyond SM.
In 1964, Cronin and Fitch discovered the charge conjugate and parity (CP)-violating decays of the K meson decays [10] . As the physical quantities for probing sources of CP violation, the EDMs of lepton are researched. The present experiments have reported that the upper bound of electron EDM is |d e | < 8.7 × 10 −29 e.cm [11] [12] [13] , the µ and τ EDMs are respectively |d µ | < 1.9 × 10 −19 e.cm and |d τ | < 1 × 10 −17 e.cm [12, 14] . In order to explain the observed CP-violating, the CP-violating source is artificially placed in the SM. However, the theoretical predictions for lepton EDMs in the SM are tiny, such as the electron EDM is around 10 −38 e.cm [15] [16] [17] , which is too small to be detected by the present experiment.
Therefore, the origin and mechanism of CP-violating are still not well explained. Physicists have proposed some new models beyond SM to explain CP-violating phases, which can produce large contributions to the lepton EDMs [18] [19] [20] [21] [22] [23] .
Physicists have established many new models where the minimal supersymmetric extension of the standard model (MSSM) [24] [25] [26] [27] is one of the most attractive candidates. In the MSSM, the muon MDM and lepton EDMs have been researched [20] . To explain asymmetry of matter-antimatter in the universe, the authors take B as local gauged symmetries. L is also violated to make that neutrinos obtain tiny masses. Then the BLMSSM [28] [29] [30] [31] is obtained, which is a minimal supersymmetric extension of the SM with local gauged B and L. In this model, the muon MDM and lepton EDMs as well as have been studied [21, 32] .
Extending BLMSSM [33, 34] , we obtain the so called EBLMSSM. In this model, we introduced new super fields, new interactional terms and new mass matrices of particles. All of these will be specifically discussed in section II. In this work, using the effective Lagrangian method, we calculate the muon MDM and lepton EDMs at one-loop level in the EBLMSSM.
We hope that our numerical results will coincide the present experiment date well.
After this introduction, we introduce the contents of EBLMSSM briefly. The needed mass matrices and couplings are given out in Section II. In Section III, we deduce the one-loop corrections to muon MDM and lepton EDMs in detail. The corresponding numerical results are discussed in Section IV. The last Section is devoted to our conclusion.
II. THE EBLMSSM
We extend BLMSSM with the superfields Φ N L , ϕ N L , Y, Y ′ and obtain EBLMSSM [33] .
Same as BLMSSM, the local gauge group of the EBLMSSM is also [28, 33, 35, 36] . In BLMSSM, the exotic leptons are not heavy and may be excluded by the future experiments. The added superfields Φ N L , ϕ N L affect the exotic lepton mass matrix and make exotic leptons heavy. Heavy particles should decay 
quickly, so the superfields Y, Y ′ are introduced. The lightest mass eigenstate of Y and Y ′ mixing can be considered as a dark matter candidate.
In EBLMSSM, the superfields beyond BLMSSM are given out in the TABLE I. The superfields in BLMSSM [37, 38] are not shown here for saving space.
The superpotential of EBLMSSM reads as
where W M SSM represents the superpotential of MSSM. W B and W X denote the corresponding terms originating from BLMSSM [37] . Compared with BLMSSM, W Y is the new part, which include the new effects from Y -lepton-exotic lepton andỸ -slepton-exotic slepton couplings to lepton MDMs and EDMs. In W Y , λ 4 (λ 6 ) is the coupling coefficient of Y -lepton-exotic lepton andỸ -lepton-exotic slepton couplings. In our previous work [33, 34] , λ ) is considered as a 3 × 3 matrix. Only the corresponding diagonal elements((λ The EBLMSSM soft breaking terms can be found in our previous work [33, 34] 
The
tively, which are shown here
We define that the parameters tan
In EBLMSSM, the one-loop contributions to the lepton MDMs and EDMs are affected by corrected particles, such as slepton, sneutrino, exotic lepton, exotic slepton, lepton neutralino, Y andỸ . We will discuss these particles in detail. The mass matrices of slepton and sneutrino have been studied in our previous work[]. The Lagrangian of exotic lepton mass matrix in EBLMSSM is shown here.
The exotic lepton masses are heavier than those in BLMSSM, the reason is that the diagonal elements in Eq. (7) include υ N L andῡ N L , which can be large parameters. To obtain mass eigenstates, we use the unitary transformations
Being different from BLMSSM, the exotic sleptons of 4 generation and 5 generation in are deduced as follows
where 
, we deduce the mass matrix of lepton neutralino, which can be diagonalized by the rotation matrix Z N L .
In the EBLMSSM, with superpotential W Y in Eq. (4), we deduce the tree-level coupling
The coupling for lepton-exotic slepton-Ỹ is also obtained
Through
, we deduce the lepton-lepton neutralino-slepton coupling
III. THE CORRECTIONS TO LEPTON MDM AND EDM IN EBLMSSM
The effective Lagrangian used here for the lepton MDMs and MDMs are given out as follows
where σ µν = i[γ µ , γ ν ]/2, l denotes the lepton fermion, m l represents the corresponding lepton mass and F µν is the electromagnetic field strength. a l and d l are respectively the lepton MDMs and EDMs.
To obtain the lepton MDMs and EDMs, we use the effective Lagrangian method, the reason is that the masses of internal lines are much heavier than that of external lepton masses in the EBLMSSM. The Feynman amplitudes can be expressed by the following dimension-6 operators.
with 
Here, ℜ(...) denotes that the lepton MDM is proportional to the real part of effective cou- 
The triangle type diagrams affect MDMs and EDMs of lepton in the EBLMSSM.
as follows
The concrete forms of the couplings (S 1 )
(S 1 )
(
Similarly, the lepton MDMs and EDMs for FIG.1(b) can be formulated as
where, 
Here, the one-loop contributions to lepton EDMs from FIG.1(c) and FIG.1(d) are zero. In our latter numerical calculations, the effects from W -neutrino can be ignored due to the tiny neutrino masses.
IV. THE NUMERICAL RESULTS
The numerical results are discussed in this section. The lightest CP-even Higgs mass is considered as an input parameter, which is around m h 0 = 125.1 GeV. We consider the constrains from the processes h 0 → γγ, h 0 → V V, V = (Z, W ) discussed in our previous work [33] , which confines the parameter space of the EBLMSSM. As well as, the constrains from the charged lepton violation (CLFV) in the EBLMSSM should not be ignored[], such as processes l j → l i γ, µ − e conversion in nuclei, the τ decays and h 0 → l i l j . The reason is that the non-diagonal elements of CLFV provide severe limits to parameter space.
The used parameters in the EBLMSSM are given out as follows:
The following assumptions are adopted to simplify the numerical discussion:
We take (Lm 2 ) 11 = L S and (
A. The electron EDM
In this section, we study the one-loop contributions to the electron EDM. The present experimental upper bound of electron EDM is |d e | < 8.7 × 10 −29 e.cm, which is the most strict one. We suppose parameters m 1 = µ N L = AẼ = A E = 1 TeV and L l = 1 in this part, as well as the CP-violating phases 
B. The muon EDM and MDM
In this section, we discuss the muon EDM and MDM. As we know, the present experimental upper bound of muon EDM is |d µ | < 1. 
C. The tau EDM
The present experimental upper bound of tau EDM is |d τ | < 1 × 10 −17 e.cm, which is the largest one among the lepton EDMs. We hope to study the tau EDM in this subsection to obtain a more meaning result. The parameters
TeV, tan β N L = 2.0 and µ Y = 2.0 TeV are applied here, meanwhile, the CP-violating phases
Parameter mu = 1. 
